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Abstract:

A study was conducted on two waterfowl trend areas in eastern Montana during the summers of 1953
and 1954 to evaluate the effect of fencing artificial reservoirs on vegetation and brood production. Data
were also collected on brood movements, involving marked individuals, during the spring and summer
of 1954 on one of the trend areas. Effectiveness of marking is described. Some relationships' between
reservoir size, emergent and/or riparian vegetation, and rate of water loss as concerns brood movements
and usage are presented.
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ABSTRACT

A study was conducted on two wabterfowl trend areas in
eastern Montans dupring the summers of 1953 and 1854 to
evaluvate the éffect of fencing artificlal reservoirs on
vegetation and brood productien. Data were also collected
on brood movements, invelving marked. individuals, during the
spring and summey of 1954 on one of the trend arcas. BEf-
feetiveness of marking is deseribed., Some relationships be-
tween reservoir size, emergent and/or riparian vegetation,
and rate of water loss as concerns brood movements and usage
are presented. - ‘ .
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A study of waterfowl pve&uctlon on arﬁifielal reservoirs
in eagtern Montana (Smith, 1953) indicateéd that the 1&@ger
reservoirs were superior in brood production. - Smith's con-
clusians were‘baéeﬁ on monthly visits to ail ?GSGTVOirs;
and his data, although indicative of waterfowl and brood
usage, do not mecessarily supply information of sufficient

detail to permit complete evaluation of breod usage of the

smallér ponds, or the relationships between the small and the

1arge penﬁs ceneerﬁimg braod usage an@ breedlpg tarritorieso
'Thc p@esent'xnveshigatlon-was eenﬁua&ed t@ h@lp clar fy this
;relaﬁlonshxp threvgh an avaluatien of. bra@d.m@vements ;n*.‘
'mwmg marlm@d individuals, K "
Although Smith coneluded that reservair size had mor@
influencevon brood production than vegetative type, he also
reborped,that.openytype reservoirs, which constituted 31 per
cent of 116 under consideration, produced only 18.9 per cent
of l?ﬁ'broeds; Smith pointed out that many opehn-type reé-
servoirs were subje¢ted to heavy grazing and he hypothesized
that the low brood pro@uctiOB was the result of sparse vege-
tation which in turn was due to. livestock grazing. Twelve
of the ponds wewre fenced tc exclude livestock. Changes in
the vegetation and brood preduction were é¢valuated. The

veservolrs are in the waterfowl trend areas of Carter and
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McCone counties., For a deéseription of these areas the reader
is referred to Smith (op. cit.).

The writer extends sineere appreciation to the Montana
State Fish and Game Department for financing the project; to
Dr.. D.. C. Quimby, Montana State College, for sqggesti@ns‘durw
ing field wbgk and assistance in manuscript preparation; to
br. W. E. Booth and Dr. J. C. Wright, Montana State College,
for verification of plant collections: Acknowledgment is-
also. extended ‘to Valdene Berg, my wife, who donated her time
as field assistant during the entirvety of the project,

- WMETHODS AND RESULIS - - |

Sheep~t1ght fences were constiructed in the summer af
19583, %y the Montana State. Fi#h arid Game Department, excxudlng
Livestock from the upper énd and a suitable parﬁleﬂ of the
. drainage ‘ares of each pond chosen (& in Carter county and 8
- in MeConeé county). During the same period a pend of similar
location, size and type was -selected %o servé as an wifended,
paired’ control for each fenced pénd. The average size of the
12 Carter and 12 McCone fenced and control ponds was 1.32 and
B 92’- sﬁi*;faee' aeres-' at 'hiéh“watézi' mvei ' r@spefé%iﬁfeiyof' ‘”ﬁa'
-exclosures on the 6 Oarter ahd 6 Meﬂone rencea pends average&
1,47 and 2. 0% akres, respectiveiye Intensive Vegetabive
meagurements and brood production date were eollected during

the summers of 1953 ahd 1954 at the 12 study ponds in each of
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the, two areas, Brood movemént data were collected during
'spring“énd”summé? of 195&~at~44'poﬂds~0&baﬁt-aﬁé5pe§-SQuare
" mile) in thé Cartes county trend area.

| "Riparian Vegetatioh

~ Four 50=foot base lines were randomly selected within
the exclosure of esch fenced pond and “permaﬁenély*'Marked
with stakes; oné at mud flab-grassland ecotone, the other at
50 feeﬁrperpéndiculér'%é wateriing., Similar basallines Were
delimitéé on each sentrol pond ﬁiéhin an area similar to!
that of the ex¢losure of the fenced pond with which i% was
paireds Vegetatlan density was measured by'paiat ﬁrdnseets
a@ﬁéiSting_ef 10 sliding,pims plaeed~at'ena‘deeimeter inter-
vals on a-ﬁeﬁewleﬁg'ﬁﬁ“ frame (@bﬂplaﬁéb;l959},'ahd.ﬁakeﬁu
perpemdiéulariy a% fiﬁe»fbﬁt intervals along eath base line.
Plants touched at soil surface by a point were récorded 45
to species and théirvheight ﬁeasureé to nearest one-guarter
1nch BeéauSQ'df the iméerténce of é?ﬁemisia iridentata,
data were recorded when a pin touched its branches at any
level. One hundred pmints were btaken on cach base 1ine,
i. €., 400 points per pond, except in some cases where a
Gompléte B50-foot base line was prevented by proximity of
fence t§7wa%ero The tétal,nuﬁber-@f points taken each yéar"
was 4,750 in Capter county, August 30 to September 3 and
4.,,,450 izi MeCorie coimﬁty, August 12 to '5.90 (Fences wers
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constructed on.McCone county ponds during June and July, and
Carter county ponds in August and September, 1963.) Major
vegetation includes those speecies which were encountered
frequently on poi%}-transectsb while all others are con-
sidered minor speéies. The results are expressed as per cent
density, per cent Epecies composition, and species height,
(Tables I and IT). Plent nomenclature followed Booth (1950),
and Booth and Wright (1953).

Carter county ponds: The fénced ponds showed a plant
_density increase Ifrom 15.32 per~éent iﬁ 1953 to 25.62 per
cent in 195d (Table I). Five of the 10 major specmes,
Agrogzron smithii Hordeum jubatum, Paa‘ggggzi Buchlioe
dact loldes9 and Poa ra@eusié,vggntﬁibuted largely to the
inercase., No appreciable ehahge‘ﬁas ﬁecordéd for A. ﬁfi;'
dentata, Echinochloa erus allip and Beckmannia szzlgaehne,
whereas Bouteloua graellls and iSthhliS stricta decreased.
B. bgi was recorded in 1954 only.

-Control pﬁnd data indleate that the total plaﬂﬁ densxty
increase 1953 teo 1954 was less than for fenced ponds: 11,46
to 16 96: A smithwi Bo gggﬁx;géggg, D. strletan gggégg;g

eriSaata and Ho gubat made up most of thls 1ncreasea A,

Lrldentata, Bo

w

raellls, and Stipa viridula shawed ne ap-

preciable density ehangea
S virldula, K._Acmstatap Bo ;zzmgaebne, and E. grus-
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Per cent density, species composition, and average

height of vegetation for Carter county ponds 1953~54
Fenced Ponds
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Table IT. Per cent density, species composition, and average
helght of vegetation for McCone county ponds 1953-54,

Fenced Ponds

!

"E'

28

e

3553 igEd
B @ B @ ‘
L © o ¥ L) D o 43
7 9% § 23 PR % 9

_ 5 RS, @, 8, © 28, @ 8
Major Speeies N = I 2, M3 ad. 1. w0 2 83, P4,
Bouteloua graclli 6.54 26.0 4.4 5 7.85 22.0 3.4 5
Agropyron smithii 5,66 22.b 8,7 6 T.32 20.5 0.7 6
Hordeum _jubatum 1.66 6.6 14.0 2 2.29 6.413.5 3
Calamovilfs longifolis .41l 5.6 5.0 2 0.63 1.8 0.1 5
Distichlis stricta  1.22 4.9 4.4 3 2.68 7.5 8.1 3
Eehinochloa - crusgalli l.282 4.9 7.5 2 .39 L1 5.6 3
Andropogon scoparius 0.78 3.1 9.5 4 1.17 3.3 14,2 3
Garex filifolia 0.68 2,7 2.8 2. 1.80 5.0 4.3 6

nbamgg:ridMﬂﬂswﬁs 0.44 1.7 5.6 3 1.7 3.8 5.3 5

“tmga comata 0:39 1.6 6.0 L. 0.88 2.3 5.8 4

_Total Major ﬁgecles 20, OOY 79.6 6.8 <~ 26,535 157 T.9% =

Total Minor Specics B.12 20.4 - - 9.41 26,9 -

Total Vegetation __25.12 100,00 = = 55:74 100, 0 - -

Total No, Sgeeﬁes = 44 = o= AT - -
. Gontrel Pondg ‘

' L M. 1954 ,
Boutelouva graeilis 6,71 3L.3 4.2 5 5H.46 24.4 2.1 5
Agropyron smithii 6.17 28,7 7.4 6 5.66 25.4 4.7 6
Distiehlis stricta 2.85 1.5 6.0 2 2.96 13.3 5.6 4
Andropogon scoparius 0.96 4.5 3.8 4 0.54 2.4 18,3 &
Stipa comata ' 0.86 4.0 7.9 3 0.7 3.4 B.2 O
Carex filifolis 0.8 4.077.4 4. 1l.12 5.0 43 6
NMﬁkmmengﬂanﬂﬁmrdsaniso 7 5.8 4.3 4 0.8 3.7 3.3 3
Poa pratensls . 0 29 1.4 2.8 1 1.67 7.5 2.0 2

Total Major. BT BT = 18.99 85.L _J.0%%.
2.5, . -~ - 3,83 149 - -
- 22 o2 100,08 ot

MWMM

4

taken).

to measurements..
44y

 Per cent dens;ty (points oceupled lelﬂed by total points

. Per cent species compesition (per cent,density of sPeeles
divided by total per cent density).
Weighted mean heights in’ inches.
- Number of ponds at which speeies oceurred.
‘Two. ponds excluded; catile grazed inside. exelosure prior

Two ponds exeludedjcattle removed RLand - plgwed fall, 1983,
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galli; im@drtant atJeéntrcl'ﬁands, were not encountered as
majér'feneed pond vegetation. P. pratensis and P. gambyi,
important at fenced ponds, ﬁere not recorded at eontrol
pgn&so | _

The density of ﬁinar“vegeﬁatiah for the fenced ponds
showed & smaller increase (4.38 to 5:87) 1953 to 1954 than
‘dld major vegetation, The mumber of species increased from
34 o 59. The same tremd seems apparent for Gonbieod pamds
with regard ﬁg plant densityg but the number of speties &ia :
not inereass. | ' |

The average héight gf major species 1nereased,1ov inches
at fenced ponds and decreased 0.4 inch at control ponds 1953
to 1954. _

McGone eounty ponds: Plant density for fenced ponds
inecreased from 26,12 per cént in 1953 t6 35.74 per eént in

1954; (Table II). Five species, A. smithii, D. stricta, B.
gracilis, Carex filifbliap and Muhlenbergia richardsonis
conﬁrlbuted largely to the 1ncrease» H. gubat » Stipa comata,
and drsgag&n see@armus 1nareased to a lesser degreeg whlle
P erusgalli aﬂ& 8a1&movalfa longifolia decreased..

'Total plant density increase at ¢ontrol ponds 1953 to
1954 was only 2L.44 to 82.32. A marked ingrease in density
ané a de¢rease in average height were recorded for E.

pratensis which appeared only at control ponds.




| N 1 _— L

=11~

Ho Jjubatim, C. longifolis, and B. crusgalli, important
at fenced p@nds; were not encounitered at control ponds.. '
Density increase of mivor vegetation fém Teniced ponds was
greater {5.12 to 9,41)'thaﬁ that of major vegetation, but
the number of species decreased. A similar trend was indi-
cated for control ponds.

The average height of major species inereased L.1 inches
at fenced pends and decréased 1.9 inches aﬁAéanirai'béﬁds
1955 to 1954. B |

' fhe- dsta for both counties indisaté that fencing pro-
yvided eonditions which iﬂcfeased'piant éensity, average
height of important SPGCZQSp and moélfied speeies e@mp951tien
of yiparian vegetatwann . '
' Emeﬁgent Vegetanlen
. A attempt was made to evaluate the effeet of fencing

‘on emérgent vegetation. Avéas’ of emergent vegetation in all

study pohds were dyewd to seale én'gra?h"papéﬁ’as determined

by”éalibréﬁéd raﬁihg‘iﬁ both 1955 and 1954, Dénsity measure-
ments followed the method of Low (1945). Culms ﬁr7s§alks per

" square yard or squares foot qud&rats, taken at random ﬁhrough~'

.aut-emergent standso were caunteac
-Although eémergent vegetation. (Sagittar;a euneata,

Alisme Planteso-aguatica, Seirpus velidus, Eleoeharis SpPp.
and’ Tvpha latifelxa) did develop at panﬁs, it was impossible

LI
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to evaluate the effeet of feneing. Unstable water levels
and the difference in water holding capacity afiﬁhé-ponds
seemed to be limiting factors. It is well known that water
level is essehtial.in the establishment and maintenance of
emergent vegetation.

Water level measurements, btaken at monthly inﬁer%als in
1954 with a_speeially constructed pendulum sight uéed as aﬁ‘
Abney level, show positive correlation between development of
emergents and water levels. |

Secattered stands of emergent vegetation déveiapeﬂ on
four (two fenced and two control) Carter county ponds in
both 1953 and 1954, Water level drop on these ponds aﬁe@~
aged 11 inches from April 15 to July 20, 1954, The remaining
four fenced ponds averaged 36 inches water loss for the same
perioed; ohly traces of emergent'vegetatien developed. The
average water loss was 16 1nches for the other four conirol
ponds and none developed appreciable amounts of emergent
vegetation,

Two of .the 6 MeConée county fenced ponds and none of the
6 control ponds develmped moderate amounts of.emergent vege-
tation in 1953, In 1954 the average water level drep on all
McCone county study ponds was 34 inches from April 20 to -
July 13. No appreciable. amount of emewgenx vegecaclen de~

veloped in any study pend in 1954.




' 45- |
Data, from the tWo weather sxaﬁiﬁns nearest trend arveas
in each county ﬁAlbiaﬁg Boyes;~aifcie, Vida)s show precipi-
tation from May thiyough Auguss, i@ﬁ%iwaé.ﬁe per cent wore in
Carter. coumby, and 102 pey cent m@re'inuM¢ﬂamef¢dunﬁy;-%haﬁ
far-theugame_peried\im'lgséoA-
| | Brood Production
- Brood ﬁeﬂsungaé condueted ﬁuring,marning'an@ evening
at aboub.three-week intervals from July 13 to Septenber 15,
1983 aﬂ@.19540 -ﬁamerous,suppiemental observations were
made atxvari@as.t;mes; In addition fo visual-inSpeetianﬁi
the pond. periphery was searched to flush concealed broods.
The small number of broods and the sparse emergent vege-
tation of the ponds simplified individual brood eobservation
and recognition,. . | P
calaukatien'af’bremd,preductian'folléwe& the method of
Blankenship, eb. al. (1953), and Gollop and Marshall (1954).

411 broods were recorded on £ivst census.. Those recorded on

successive counts, assuned to have been observed on previous

eounts, were omitted from produétion figuves,

| -]

. Twenty-nine broods were recorded om all study ponds in .

1053 and 1954 (Table IIT). Fifteen; observed two to four
times each, indicated a minimum average #rﬁsi&eﬁée“-péribé
of 24 days for 10 mallard broods, 32 days férfﬁwa pintailg
15 days for. two blue-winged teal, and 44 days f@r,aﬁéAbaié—




Table III.

‘Carter County

McCone County

Humber of broods abserved.en study psnds of ﬂar%er and - McCone
counties 1953-54, . L

Fenced Control Feﬁced Gantrglf: ietélfB?oads-

Braod - ’ R Y S !
Species. 1955 1954 1955 1954 1963 1954 1953 1954 Fenced Control ~ Ponds
Mallard  8(3)% 3(1) 5(1) 2(2) 32 41 -1 18 10(3)  21(10)
pintail 0 O 6 o =21) 1) ©o 0 4«2 ‘e a2y
Ba.feal 1{1) 1) © 1 0 ° O o =2 1o} 3 2)
paldpate 0 1) © o0° © O 0 e - UL o 1 D)

Total 4(4) 5(3) © 6(1) 4(3) 5(3) 4(1) 1 .- 1B(13) 11(2) 29(18)

Cogwe B B 8 6 B
Ponds ' . , :
o & 2 3 3 1

% Figures in parentheses indicate broods assumed %o be vpegident”.

_%%'Amumber*of ponds in gaéh'granp.

st  Number of ponds with broods.

1 A I
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pate brood. AF@urteen broods seen anly'aﬁce were eoﬁ$idered
TEronsient” ., | . .

Combingd data for both study argas aﬁdlfér‘bath years
show 13 resident and five transient»broads fcrvfénéed pondsa”
and two residents and 9 transients for control §ands;, The
data for 1953 show 7 resident and one transient broods for
fenced ponds and one resident and three transients for
control ponds; fer-1954 there were € residents and four
. tpansients for fenced ponds and one resident and 6 ‘transients
for control ponds. R I o
| Two of the & Cavter county feneed ponds dccounted for
all (four) broods observed in 1953, and four of five broods
in 1054. ' MeCone county fenced ponds show the Same brood
distribution. No broods wére seen on any of the & Carter
bounﬁy'controi’penéé in 1953, but 6 were recorded in 1954.
Pive ponds weve répresented. - | |

| Four broods were noted on MéCone county eontrol ponds

| during1953; thrées ponds were represembed. Only one brood
observation was reedrded’ in 1954. o a

Considering the combined data of resident broods, it
would appeéar that the Penced ponds were superior to the un-
feneed control ponds in brood pfédﬂéﬁ%én; §uﬁ?ather factors
cannot be ignoréd. The consistency of brood appearance and
pesidency on ¢nly two fenced ponds in each arda for both

P}
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1953 and 1954, and the erratic appearance of broeds on the
remalnder of the fenced and contro1 ponf:{s9 prevent defin;te
eomlusz,ons°
o ' . Brood Movement

TwelVe waﬁerfbwl nests were 1oeated cn %he sgudy areag
Fous elutches were color ingeeted by the mathads of Bvans
(1951) and Hyews and Law (no &ate) to celmr dncklings for
subsequent identlficatlon, %wo hatched successfully. Nesﬁ
huntln was abandgned and a methad em br@od capaure for
dlrect-mawking was 1n1tzated9 because of preéaulan an&
desertlen (757} of the nests fﬁﬂﬂda _ ‘ |

| White, yellbw, orange or blue. élrplane d@pe was daabed

on rump, back or nape (areas of last visible dﬂwn) of d@Wny
@uekllngéo Seapular feaﬂhers of Class II or alder daékllngs
were markede Seventy-ene per cent of all ducklings of 40.
brocas was captured wioh the 2id of a small net. Iv was
aften p@SSlble o capture entire Class Ia or XB 1@:@@:::)(;15.,= ,
'In many eases brocds marked when ia or ;b were recaptured and
marked agamn when Class II or @ldere‘ | |

The meﬁhad ef brcod captu?e was unique %0 the small
ponds 91 this area. After a brood was si ghted? the assistanm
malntalned visual contact with blnceulars while the catdher
attempted a concealed approach to the ogpos;te gide of the -

pond. onper tlmlng of eXposure af assxstant te braed omtem
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resulied in the hen leading brood to oppesite shore where it
hid in Vegeﬁaﬁieng or on bare ground. It was important thai
ﬁhe:assistaht maintain visual eontact with brood and signal
exact hiding position to catcher. The flushing hen some-
times disclosed the precise hiding place, and a eareful
search uswally resulied in netting the breod. QlaSS';_breads
were often caphured eloée to shore, some in fhe ﬁpperg
shallow part of the pond. Class IL or older br@dds'sometiﬁes 4
scampered as far as 200 ya‘r&s away from the po‘m‘i and were |
more 4ifficult to cateh. | |

Longevity of marks wés.dimecﬁiy proportional to duckling
age at time of marking and patbtern of down-shedding from area
marked, ' Rump,.babk and scapular marks, apprOpwiaﬁgly ap=
plied, were distinguishable about 25 days after marking.
Undem optimim field conditions, eolors were readily identl-
fied from 100 yards with an 8 x 30 binocular. A 20X spotting
seope increéased range and‘efficieﬂcy of observation: 411
broods were categorized to age-classes on basis of élumage
development similar to the methods of Gollep and Marshall
(op. cit.) and Southwick (1953): Class Iz (bright ball of
flufr); Class Ib (fading ball of f1ure) ; Classf;g ( gawky -
downy); Class,z;g|(firs$hfeathers); class IIb (mostly '
feathered); Class IIc (last aown); Class IIT (completely
featﬁefed, flightléés};-and.Class III+ (capable of flighﬁ).
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Intensive brood search and subsequent observations were
carried on from May 15 to August 5. Duties pertinent to
vegetative studies in both eounties resulted in loss of
contact with many Carter county broods after August 5.

Forty-four ponds, randbmly scattered over the 43 sguare-
mile area, were included in brood movement studies. They
.canstltuted four Vegetative glasses, five size groups and
flve water loss elassesor o 4

| Vegetative class;ficatian (based on extent of emergent

and/ar rlparlan Vegetatlon) _ | o ,: | )
,Class l, (9 pends) ; ‘zxpggﬁggéggggrglggggggég associanxon

forms dominant emergent vegetaﬁione

.ciéés,g, (éﬁpqndé) fjlEleeebaris-sagwbtarla—Allsma associ-

o uat on prov1des daminant emergent

. _ 'cover,'

"Claés,gm S}B pbnéé)“;: Artemiswgwsvamineae and asseeiateé

o | SPecies oecur to water's edge w1ﬁh

o - little or ne emewgent vegetatione

Qlass.é@'ﬂié pénds)ls “Emergent or riparian vegetation is

o A "Sparse or entlrely laekimg, usually
'resulting from water lessa and/er
liVest@dk grazmng and %ramplmnge ,

Size groups in sur&aee a¢wes (based on surfaee area 1n :

aeres at hlgh watev) _ Grcup Aa (2 pands) ouv tc 5 aeresﬁ

¢ -
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Group B, (4 ponds) 1.9 to 2.4; Group g; (8 ponds) 1.3 %o 18, :

Group D, (& 'pom"is) 0.7 to 1.2; Group E, (22 ponds) 0.1 to 0.6

agres. - | o
Per gent surfaee area loss (based on the per cent differ-

ence in surface area due to water loss from June through Au-

gust): Class g, (10 ponds) 1 to 20 per cent surface area .

logs; CGlass jé_, (11 ponds) 21 to 40 per ceni; Class ¢ ,(8

ponds) 41 to 60 per cent; Class 4, (4 ponds) 61 to 80 per

cent; Class g,(11 ponds) 8L o 100 per rc‘:eni;, area Losss -

. Pond water levels may fluctuate depending upen spring
runoff, . summer precipitation, and ability of ponds to hold
waber. As summer progresses, the ronge bicomes mere arid,
and livestodk often eéﬂgmga’@a sbout ponds. The vesulbant
é;:t‘*&zing: and trempling often éﬁiiﬁeﬁa% x*.:i;parianf veg’a{za*ssmﬂ
-and emergent vegetatien as it becomes available through water
level reecession, and change pend cl.assificaﬁion,

Twelve cbservabtions. on 9 merked broods (mar.;l].a,ma pin-
tail and 51ue~winged: teal) ga‘%e speeific informatien on
- movements ranging from 0.38 %o 1.02 miles (average 0.71)
-coverland. Two ta. four ponds were oceupied by individual
broods (Table IV). A general patterd of movements f£rom
vegetative Class 4 ponds (bare). to those with émergem vege-
‘tation, 1s indicated. . Bight movements were from Class fl;}

‘6 were to Class:2 ponds (with emergent vegetation). Five
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Table IV, History of 9 marked broods showing movement

iﬂVOlVlng mare than cne pond, 1954.

Days

1 Species9 age- -¢lass, number in brood; P-plntail,
M-mallard, T-blue-winged teal. :

2 see text for explanation. i
3 straight line distance between ponds.

* same pond, vegetative class changed from 3 to 4

about July 15,

-

Obser- '
‘ 1, Pond o vation Miles -  Per
Brood , Iype , Date Travelled ~ Pond .
P, Ib, 2 3, D, d May 3L. = - 4
Ic, 28 la Dn.a June 8 1.00 5
P, Ib, 3 4, G, b June 8 o '
Ib, 2 4y Gy b 9 - 6
IIas 5. 2,4, D 18 0.9 14
ITb, 3 2, B, e July 1 0.66
Iib, 1 2, B, & 2 - 5
11T, & 3, A, b 17 0.38
11T, 3 5, A, b 28 A6
Py Ie, O 4, B, ¢ Jane 20 - 5
ITa, 3 2, G, a 29 0.585 '
: 2 a . . July 9 9
, 8 July 3 - 8
o 29 0.84 19
e July 17 - 5
a _ Aug, 5 0.55 15
2 ' July 1 14
a 10 - 5
a 19 1.02 6
a, _ 31 0.47 6
a July 1 14
a 10 - 5
) 1.02 6
e July 17 - - N
a | 22 0.55
8 1)
a_. _ Aug. 3 )
e = July 13
¢ : 21 -
a 22 0.55
.- : 26
a JAug. B 9.

Li_il




I -1

=Bl-
of 12 moveménts were from Class 4 o Class 2 ponds, and twe
| breods moved from the same Class 3 pond, after it was changed
to @ Ciass_g by ‘liveéﬁoek‘v.grazing, SN

Gonsidering pond size, 9 movements weré away from sSmall
ponds (D or B group).’ Seven of* 12 movements Were to larger
ponds, LW f"tg poxids of the same size group; and three to

smaller ponds. - The trend of movement appearé %o be from

smaller - to Il.afger ponds. : S '

e The' dote indicaté that moveément trends were in general
from ponds with greatér to those with less water loss. Six
meveniexafc;s wore from Classes ¢ and ¢ and 8 weré to Class g -
ponds.. . Six 6f 12 moveménts were to ponds with less water
. loss, airié:'fiﬁfe were from and to ponds of the same water loss
classes, One¢ movement wad te a pond with greater water lLoss.

Wumerous . obsérvations of 186 marked broods indleated
that they remained on their respeetivé ﬁ@nds bé‘kﬁééﬁ sbsep-
vation dates (Table V). To evaluabe pond usage by these
vposident’ broods, aversge broods per pond type (vegetation,
aize and water Loss) wers détermined by dividing the total
wombey of bréods for éach lype by the btetal number of pernds
of that type on the area, The resulbs show that vegetabive
¢lass 2 ponds accounted for 43.7 per went of the average
Wroods per pond; size Group A 65.9 per cent; and waker Loss

Classes o and b V1.4 per dent, This suggests that lapger
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History of 16 marked broods not observed to move
from one pond to another, 1954.

Obser-

Pond o vation

Brood Type Date
P, Ia;, 9 2, 4, ° June 9
Ia, 4 ' 11
JTe, 3 . 23
P, il¢, ) 4, C, b July 4
L i¥e, X . - _®
P, Ia, 8 1, E, June 10
II1s, 4 . . : 29

P, 1b, 4 '3, D, June 20
Ita, 3 July 4
iTa, 4 ) b5
Ilc, 1 : 18
AN U 28
P, 1la, 68 3, D, b July 28
ITh, B . 30
T, Ia, 8 2, A, July 9
Ie, 9 16
Iig, 9 Aug., &
11T+,9 28

T, Ie, 3 2, €, b July 21
Ilb, 2 : . 29

Table V.
Obser-
1 Pond g vation
Brood & Type Date
M, Ia, 7 2, &, b May 827
Ia, 7 : z9
Ib, 1 June 3
Ib, 3 .9
M, Ta, 1L 3, D, 4 June &
Ib, & 18
M, Ib, 5 1, B, a June 18
Ib, 1 23
e, 4 July 2
M, fa, 2 4, G, June 29
Ib, 4 . July 9
M, 1a, 7 B, &, b Junec 25
Ia, 7 29
Ie, 6 July 9
Ila, 6 : 16
Iib, 6 22
1ile, S - Auvg. 3
M, Ib, B 2, D, a dJuly 19
Iia, 5 31
IIa, 5. . sug, 3
M, ib, B3 4, B, ¢ July 18
o Ie, 6 22
B, Ia, 5 2, G, Db JuLy 21
Ia, & “
Ib, & 29
,Ie, 2 Aug. 4
IIc, 1 R
JIT, 3 Sept. 2

l Species, age-class, number in brood; Mamallardg P-plntall
~blue—winged teal, B-baldpate. . A

2

See text for explanmation.
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ponds with emergent vegetation, and iess water loss provided
conditions desirable for broods. These data seemingly sub-
stantiate the data regarding broods that were 6bserVed to

move. Movement trends were to ponds of these types.

An additional 29 miscellaneous broods of all age classes
(Table VI) offered further eviderice of movement. Fifteen
were marked; 14 WGré‘noto Ensuing observations within one %o
three days disclosed three markéd and two unmarked broods on
ponds where fivst seen; Noﬁe of the 29 broods were posi- v
tively identified on succeeding visits. K These broods evinced
similar distribution among the four vegetative classes. Size
. Group C ponds accounted for 15 of the 29 broods; water loss
Classes o and b had 25 of 29. This suggests that broods
moved away from these pond types. ‘

Broods were observed at 30 (68%) of the 44 ponds on the
study area. The 14 ponds (32%) without brood observations
were 0,6 acre.or less in size. All,butAtwo had 50 to 100 per
cent water loss from June through August. o |

Brood days per pond may prqvide bettep criteria f@rf
evaluating pond use than the incompléte histories of the
small number of broeds available for evaluatiom. . A single
‘observation of a brood movement to a particular pond- type =
" -may have little significance. Caleulated brood days by -

- yepetative clagses, size groups, and water loss classes
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Table VI.. Misecellaneous marked and unmarkea
, breods that apparently meved from.
ponds where abserved 1984..
Pcnd 2 Observation
Brood . Type. bBate

M, Ie, 4 4@ . b: June: 28
M, IIb, 1# 1, Dy & 23
M, Ia, T 3, By 2 25
M*n:- Ib’n. l 1.55 Gv. a 25
M, Ib, 7 4, B, & 2
M, Ia, 4 1. Cu'B 28
M, Ib, 1% By Cp @ July 3
ng Ibm 4‘2‘% 59: Dp— e 4:
M«pb Ibm 5 397‘ E;«. G lﬁ
M, Ia, 3 e« G, a 20 -
M, T, 2 3, By 4 - BT
M;: Ila, 3 By Ay b Aug. %
M, Ile, 1 5 Co @ 3
M, Ilec, 2 o Gp 8 8
M Ib, X 2, Cy b 4
Mv‘: II:I o: 2 2‘9: c§= g 5
M, III, 1 4, Cu b ‘ - B
P, Ia, & 3y Gy € Jue 7
PS, Iaﬁ,< 6’:" 29; C‘p’: b 8
9 lb‘m 3 3'9: AP: b 25
p, Ia, 3% 4, - C, b 29
PW Ia'gr Vi 4:;,, Cp; B 59
Pp IIG'S, B 49, E;'m e J'Ell}]‘ 3.?'
Pm Ia.m B 4&1 G’w b }‘-8
Tm Ia»sx Vit 33: Bm d JUl:}r 5
Ty LI, 2% Ly By B 27
Sy Ia,, T 2y Ay b . Juﬂe 88
o Lo 7 Sy BAp B ' Julzf :agf

1 speeiesm age-¢lass; number in braaé;
' M-mallarda,P«pintallu,mﬂbluenwinged tealg

S«shmreller9 U~-unidentified..

Sea text for explanation..

3

% Broods that were captured and marke@
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are presented in Table VII. Brood aays’were'éaieulatad from
‘days' lapse between observatvion dates. In-the case of broeds
kunown to occupy twe or more ponds, one-hall of the time

lapsed between observation daﬁea was divided between each

respeetive pond unless intervening observations showed other-

wise. No allowance was made for time spent before first or
after last obsenvation dates, and no brood days were assigned
$0 "miscellancous' broods. _Thusg‘all figures represent mini-
mun brood days. | _

The smell number of larger ponds foi comparison may tend
to render data iﬁeampafable; however, eertain relationships
are apparen%e |

Ponds of vegetative Glass 2, sizé Group 4 and water loss
Classes a and b accounted for the majority of brood days on
this area. Pond size appears to have more influence on brood
usage than végeta%ive ¢lass. This verifies the findings of
smith (op. eit.). The small, permanent and semi5p85manent
ponds serve an imporiant function as breeding territories.
Fligh%less breodé, capable 0f~frequ¢nt\amd-extensive-a?er~
1and movements, tend to utilize the larger ponds which con-

tain emergent vegetation.

{ N R Y |
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Table VII. Calculated brood days by vegetative class, pond
size group, and water loss c¢lass, 1954,

Ponds - Brood Days
Vegetative . Per ~ Average  DPer Cent
Class -Number  GCent Total Per Popd Per Pond
1 9 - 20.5 40 4.4 8.6
2 g - 20.5 241, 26,8 52,5
3 12 2Y,2 173 14.4 2804
4 4 . 81.8 13 5.2 10.2
Total 44 100.0 527 - 1.00.0
Size Group
A 2 4.5 189 94,5 5.7
B 4 9.1 9 2.5 1.8
¢ 8 18.2 132 16.5 12.9
b 9 20.5 &8 9.8 7.6
B 21 49,7 109 5.2 4.0
Total 44 100.0 527 - 100.0
Water Loss
Class
a 10 22,% 142 14.2 27.4
b 11 25.0 300 27.5 52.7
e a8 18.2 9 1.1 2.1
a 4 9.1 15 3.7 7.2
8 11 25,0 81 5.5 10.6
44 160.0 Ba7 - 0

=2
(=
9
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" SUMMARE

A study Was aondueted during the summers of 1953 and 19564

in eastern Montana to evaluate the effect cf reservoif

' fencing on enclosed vegetatlon and, waberfcwl breod e

' production

B

Twelve resemveirs (6 n Carter and 6 in Mccone @ountles);

.with sparse vegetatlon and subjeeced 0 lxvesmock graz»

o img, were fenced in 1955. Twelve, of simllar 1ocatien,

3.

size and typeg were chosen as controls, The average B

size of the 24 study ponds was 2 12 acresp the ex~

: elosures ‘on the 12 feneed ponds averaged 1.7% acres:

Density and speaies eompesitlen of r*parian vegetation o

‘within' the exelosures were measured by the poznt-transect

method, August 12 %6 September 5 1955 and 1954

Carter county f@ncea pond plant density 1nereased from

15,32 ‘pér deit in 1955 to 25,68 per cent in1964.

' Ccntrol pond plant ﬁe351ty increase was less,' 11 46 co

E 16 96 ‘The average height of magar species ineweased

167 ‘inches at fenced pands and decreased 0.4 inch at |

centrol ponds 1955 t0 1954,

. - MecCone eounty fencéd pond plant density increasead fr@m

25 18 per ecent in 1955 to 35.74 per cent in 19b4° Plant
density‘inerease at control ponds 1953 to 1954 was 81644

to 22032; The average nélght of major spee¢ies inereased
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1.1 inches at fenced ponds and decreased 1.9 iviches at
controgl ponds 1953 to 1954.
Uunstable water levels,; revealed by monthly measurements,
seemed to be the limiting factor in establishment and
maintenaneelaf emergent vegetation. Thus it was im-
possible to éva;uatewthe effect of feneing.
Brood census on study ponds was conducted, with numerous
supplemental eobservations, at about three-week intervals
fyom July 13 to September 15, 1955 and 1954, A total of
29 braods was reeardeﬁ at ﬁhe 24 study ponds for both

'yﬁarso Combined daba suggested that fenced ponds were

superiov, bu% the coﬁsmstencv of brooed appearanee and

”residency" Qn only two fence& ponds in eaeh areg in

1953 and 1954, and the erratic appearance of broods on

the remalnder of the pands@ prevented definite con-

clusmans regafﬁiﬂg the effsat of fencing on brocd pro=

aucnmeao,
A study af Evoea ﬁbvémenté, inyolving markedfindivi@aals
of 4@ braeds {mallaré, pintail and blue-winged teal) ,
was ean&ueted durlng uhe $pr1ﬁg and summer . o? 195ﬁ on

the ca “Eop éeanty areao

'Bvoods were eapaured with the ald of a small neﬁo Indi~‘

viﬁaals weye marked wlth ai?plane dbpee‘

Twelve observations on 9 marked broods gave speeific
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-infbrmation'cnimovements ranging from 0.38' t0 L.02 miles
(average 0:7L) overland. Two te Lfour ponds were eccuplied
by individual broods.: A genéral trend of: movemenas from
bare ponds- 16 those with emergent vegetation, frem small
to larger ponds; ‘and frgm ponds with giheater to those
wifh less water loss; was indiecateds

11l. An evaiuation of brood days per pend type (vegetatison, -
‘size;, and water Loss) ef‘;ﬁ'marked rpesident” brem&s}‘
shOWéd:ﬁhaﬁ the larger size ponds with emergeﬁh”vegé;
“tatlon, and less water 10359 provided eondltiuns de- -
sipable ?or brooiss - Thib seemmng ¥ substantiated the
data regarding bruads that were ebserved ﬁo move te

" these pond typess
12, An addltlonal 29 broods (15 markadﬁ 14 nok maﬁaea)

whlch'were seen - onaeg offered further evidenee of mave=
memt m@stly from Smaller ponds with gweater»water Los8.

15, Pond size appaared to have mare influence on braed usage
than vagetauive eﬁass, but pGJ&S with Vegatatian were
uﬁlllzed more than these Wlthﬂ&ﬁa | '

14, The small, perman&at ana seminpermanent pands appeared

| to serve as breedlng Lerrltoriesa
_ 150 FllghCLEbS broods wbre capable of frequent and extensive
averland.movements-and tended o use the 1arg@r pmnﬂs

Which-cgﬁtained‘émergent vegeﬁati@no“ S
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